Measurement of sister chromatid exchange induction in intracerebral brain tumors as a method for evaluation of therapeutic drug combinations.
Rats with 9L or 9L-2 intracerebral brain tumors were treated with streptozotocin (STZ) and 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU) at various doses either as single agents or in combination. Treatment of rats bearing 9L or 9L-2 tumors with either STZ or BCNU produced a significant increase the level of sister chromatid exchanges (SCEs) (p < .001). Compared with 9L-2 tumors, 9L tumors were 7.8-fold more sensitive to the induction of SCEs by BCNU treatment. After combination treatments of STZ and BCNU, the number of SCEs observed in 9L tumors was additive but was synergistic in 9L-2 tumors. O6-alkylguanine DNA alkyltransferase activity (AGT) was measured in 9L and 9L-2 cells in vitro. No AGT activity was detected in 9L cells, however, a low level of activity was measured in 9L-2. In vitro, treatment of 9L-2 cells with STZ produced a dose dependent inhibition of AGT activity. We interpret, these results to suggest that STZ pretreatment potentiated the effects of BCNU in 9L-2 tumors by inhibiting AGT activity. The observations in this study suggest that measurement of SCE induction in intracerebral tumor models may provide a useful strategy for evaluating the effectiveness of new agents and potential therapeutic combinations for the treatment of gliomas.